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N the Beginning the „po Kei Self. exiſtin DIO DIY 

(to whom we, and the reſt of Nature, owe odr d con- 
_ Tequently our utmoſt Adoration) did out of the vökkteg and 
incomprehenſible Eternity and Ubiquity of the Immaterial 
Manſions which he Inhabited, ſelect, canton, and mete out accor- 
ding to the Councel of his own Will,” a certzin limited and com- 
prehenfible Parentheſis, or Circular Portion, call®d Time 2 Toes 
and in this Vacuum of Place (in the very Center, or Womb thereof 


did by the All-creating energy of 0 Word, duce a eerel⸗ 
Chibs of Eleincntary 51 
0 


Matter, did Create, Form, aſhjon, Fry figure; and wy vivi- 
Fing influence of his Sp , ſpring into Maget, the moſt perfect 
and ſtupendous Exem {ky 'or Models of Architecture, and Uni- 


verſal Machination, t Spherical Macrocoſms of the Heudens and 
the Earth; conſubſiſting in . 


vally Variating and Vieifhtudi- 

nary, and 1 yet the moſt den If be portable, e 0 r, Hurwatlious, 
and Beautifu 1 Form, Order and Symetry: Wort; that a Jate to 
a Man's reading and proficiency in his gra of! Human 


Science, the Natural or Mathematical Bible, _ only his Skil and 


Judgment in, all Things edge and ſchſervient is extender. . 
alſo his Apprehenfion * Idea of the D 90 


ig tllereb 
Naturally rendered the pore” us aha, captions; for 'there'is- 4 
Natute a cohetent Gradation, or Contatenatſon Uired- und lead x 
Mari to the Alighty Author thereof: Nud aig pable Pafhdbx, 
for a true Na td be 4 2 * ws range or for 
want of Conſciencious Copvidtion!, * * Mil oof this 


World ſurrender and pr tüte the” Sofa N Fp recht of 
their CN 61 Wills A Ai de . — 


upon, by the Tbedid'g 17 of Amir Car- 
nal A 95 90 che Te | ral *6P:Diabo . obſti-- 
- hy to repugn, or fuping 


ge ee 


t connive 925 e perfett 
M7 
aid lnfluen 80 . of "cons Hy 9 regs Ao 6 tre ae 3 


rtr be: 80136] Ja hb Bairivounk E law Tarn ute! 
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atetlality out 8 is Proto.pliſtick 


- 


- 


<a). 


Diſpenſation, added to the Legal and Natural Inſtitutions: What 
Divine Impreſſion is the abſtracted Light of Nature capable of 
making upon Tich"obdurate and apoſtatical Obje&s? This ſingle 
Twine muſt needs be utterly inſufficient to draw ſuch; ha 8951 | 


that 9 Cord is ſo eaſtly broten. 


But to return from tHis caſual Excurſion, As BY Worlds conkif 
of, and are circumſcrib'd by Time and Place, (and all Things therein 
referr to, and depend on theſe firſt Principles) fo the All-wiſe 
Creator hath conffituted that great Luminary, the Sun, in the E. - 


| N amon ther f oſes, for the principal and melt 


r 
"Y Dimen Uta ibn an Calcolatp, of thoſe immenſe Oy 

bw, zvens and the Earth into peripdical and fignificint Divi 685 
or Diſtinctions, and the minuteſt Particles of Time and Plate: And, 
on the other hand, the Terraquous Globe, by it's Arches of Spheri- 
cal Circularity, dimenſurates and calculates the Altitudes, 'Amphi- 
tudes,” Revolutions and . Magnitudes of the Cæleſtial Spheres. and 
Phznomena : , But whether the Sun be the Dimenſurator, or the 
Standard for Dimenſuration, ther's a Diſpute between Tithe ahd 
Copernicus; and it, not being material to. 1 Subject, whether 


Either or Neither of them be in the Right (by reaſon the Terraqueous 
Globe and the Cæleſtial Spheres and Phznomena. are recipro cal 
Standards of Dimenſuration and Calculation to each, other) 155 
not now; enter into the Controverſy; for it's palpably manifeſt and 
inconteſtible, according to common Gbſervation (and therefore ſuf- 
ficient and effectual to my urpöſe) That there is a Duplicity of 
Motion either in the Sun or in the Earth, or a Singularity of 
Motion in each of them; the one a {wift; progreſſive r g 
eirculating the whole een Globe in the Equatorial, or 
ſome other as comprehenſive; tho o duch Circle, in about 24 Hours; 
and the other a flow, ſtated and 1 mited reſſion and Ret rogradation 
from Tropick to ropick, or 15 Natura EAR the e bo: 
one of the Fee nd Fo 9h Rs thereof, in the ſpace of 


r 


1 


auth _ +1 40 TO mar ls $LIIT a 40 5 dil e 2 * 


i „its! 7 taker 15 K . mw” 148 

11 here 17 205 not egit 0 Oblerte and Diuggdich i ina 77 
eſpecial manner, That. tel e two Motions. are not ee. and 
truly Paralel, but unded of 352 third Motion more 5 
than, hoth, as being Ipecifically eſſential to BY aſcertaining the Long 
rude at Sea; ande that in a Motien Oblique, ende Fa _ 
verſe to the Horizontal Parallels of the G Flor. For froin the very 
moment the Sun touches and centers in the. ame original. Meridian: 
33 "of the A#gquetor, where it primarily 4 out it's perpen⸗ 
dicular Beams at HE E Create en it's Traverſes by. an 
ade quation of Diuen 1 0 ans; towards one of the i and 
Poles 3 ſo chat it's TD LE 1 er Progreſſixe or .Retro-. 
grade, within the cont ines of Ge bit, in reſpe& to the B Body 
| - of che Sun, but it“ 0 e 5 uminati p extends go.Degr ES. 
further than the perpendicular * thereof; and therefore this 


 Traverbng Ty well be accounted the principal Motion, and more 
| 8 a 


| 6) 


eſpecially in regard to it's Intermediating and Uutttdg the other 
two Motions together, and conſolidatipg the whole threr into 6ne 
Conjunct Motion, which reſembles the Contortion of 4:Serew; by 


moving Circulatly; Traverſly an Pro oprelſively3' by certain Rules of 


Proportion, all at once; and r theſe Reaſons it my, be Emphatically 
Styled a Tri-Unity of Motion, concentritati it! a | perpetual Tranf- 
circulation ; and no doubt but it's a Nathräl H yerogliphick of the 
Tri- Une-Deity ; and as it conſequentially reſults proceeds from, 
ſo it muſt needs be a, certain Indication, and Diagnoſtick of the Uni- 


verfally Uniform, or Homogenidus Circolarity of the Cæleſtial and 


Terreſtrial Spheres, and that me Concavity. 'vf the ae! ) pcm cor- 
reſponds with the 1 of the le: uwe 5d 


+ * T» 5 I % 11 Pt 3 31 . 


Now, Geometry being the Mciiſuration-vf W Gabe of ts phe- 
rical Superficies of the e Terraqueous obe, which is of a perfectly 
Symetrical or Trigonometri Nature, muſt-: conſequently oonkilt 
of theſe Three Eflentials (vis. ) Lititude, Longitude; and ſtance ; 
ſo that the Parallel and Meridian Circtes are inſufficient oF themſelves 
to complete the Zyſtem of Geometry, or to effect the'Priftical Per- 
formance thereof, either in Diſante or Longituds/ at Sch or at Land, 


without the immediate Superintendance, Concurrence, or Conlition of | 


the Traverſe, or Oblique Circles, which are of- wo diſtinc Kinds, 
and are commonly called Vertical Circles of the Horizon, and Parallel 
Circles of the Sul but the Excellent ald very extehſive uſe of 
them hath been hitherto imperfectly underſtood, and not ſucceſsfully 
lyed to the alcertaiping the Longitud: at. Sen, but only the Points 
75 fe Horizon, for Greckion of the Courle it-Navigirion, and for 
Regulating” the Vall of the Needle; cho the fame are” the 
li atutal Vang N means hefe che Longit tude: and Dif- 
des at Sea (as well as A e 1 "the Navagator's”. 
Compaſs, alone in moſt Cafes, & Well as ' oth&rwiſe by The! Aﬀttance 
of an Horological Regulaftor or men Cork rad MI Were etadtly 
than both b ns tidian and Eegorditia "Variationsof the Am. 

litudinary rches f'the Solar Par#%[Cjx be united, aToclated; 

. 1d carry A alorig with the Latitude: N the Fravetfeo of Arad, 
Cleverally digi geile dy the Points or WMgrebs of 'the Horizon, 
ot by the continual Differe ces of the Sola" Oranſcitoulatory!! Poſh! 
this 6 4 Azimuths) diſcofer jnd'determine"the'Biſtances!tind Longi- 
tude 4 particular abd donſequentty. due Vongirode of "the. 
niverſe; as 1 ſhal"evidently- Demonſtrate e/ by: the dem Cab 
lations; and 1 Lommence with ſome 


1 0 do eilt 59% Ax. 63 1930.5 91084 
h Sina (01893 nA. mm: olg: aid 1691524 1 {3 0 a 
As Firſt,” If the Goat * berg be r b Vertical 
or Trayerſe upon t ori 45. Deg. Then at 
. time 1 — the Latitude is taken, ſu 82 
1 Difference from the Port the Ship ommenced Her Voy 5 
0, ot n preceding: Obſervation of che Latitude 
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(4) | 
the ds will be the ſame; that is to fay 3 Deg. by reaſon 
this Traverſe! of 45-Deg.is an exact Medium or mean .Proportiong | 
between N. and V. or between the two extremes of O Degrees, 
and 90, and Intermediates and Unites Longitude ind Latitude 
"ib Ber- in equal Proportions, vis. a Dimidium' of of each 
And laſhy, if the Latitude and Longitude No added to cther, the 


Total thereof will be 6 * for dixett . eien 
Diſtance. F by 


| Secondy, daſh the Point of Heating 5 TW, by —— Ute Tri- 
verſchwill be 11 deg. 15 min. Then if t 1 be 5 188 
the Longitude will be 35 deg. — 1 the Courſe o 
1 is - parts in Longitude, and but one in Latitude; 


Which added together, en to 40 deg. Hot Diltanee. MR” 


h Thindh, N 1 the 'Khomb, ors Kun of. the Ship, be N. N. 1. 1 
Travexſe will be 67 deg. 30 min. — an the. 12 5 
Latitude he 16 min. the Longitude, wil be * 5 . 
for that the Ship hath -Sail'd, fix parts out of eight, 1 in Latitde, 
and but two parts in Longitude 4 being, +; or * of 16). whic 
16 min. in Latitude with the 2 mug ngitude,, makes x 
min. for Data. 47% 6 Weg * e ee JDT 1100 10 * 1 8 117 
1 1 Amt ba, this. generall Rule of Se r 
by: Venticalls, 4d Travels on Ya eee any es or Ca 
Ly be made-apon. ti e Marri- 
> but-whealocver dhe Trave 
e 150 0 the 2 4 0 Je which this 
iſtance ang Lon- 


S +4 4+ 


I L 


50 no ST 
* 
which I ws eon nicks rod 5 8 ens Allele i I 
. The Varigtion: 70 . Ss to. 8 a e urle 
. upon a Parallel Si * ob 1 on e ; 

fety: 1PS 38.061 
2 8955 end Pr 


_ be inſtrumental, or code * 255 ö 4 
ledge) of Traver 15 IF 


attended with: the J de, and 15 

Tengitude and ee yet the kz know 

remains; abſolutly geceſſar Y. and uſefy on Sterne Neare 

and is Eſfentäl to the) acceleration er quicknels/oh Voyages; 155 10 
therefore th better to Explicate the Do rine o e Wllic 
one of th moſt Practical Principles in . bar * f rematds 
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ſome hat bſcure d intricated Ichave 4, Scheme to Ex- 
| hibir« the fame mote. telly; 1dzal;; and Int ble 5 % d to that 
epd it's prajected on a Athe Globe, Epfeſente LEUjprically 
from E to i) on d c = ermines 


hy the deguees, and Edints of the Horizon. 2 1zÞ the more 
fwecin& and 3 0 the 3 ade augmented to 
25 : —_— 


N Ee UP 5 5 
the Md of 38) the ſeveral different Commencemeits and Extentk 


of all Traverſes;, and what Collateral or Oblique, Traverſes, even 
to a full Quadrant of a Circle, are as near and ſhort as Direct and Per- 
pendicular ones; the Operation of which Scheine is by way of Com- 
pound or double Spherical Trigonometry, that is to ſay, Direct and 
erſe; and will Commuratively ſerve, by a Tranſpo fition only df the 
orizontal «Points, for all the other-Quarters of the Globe, in either 
ſort ok A Aquatorial or Polar. 11 


none 


ET 2 2 The Second Method. NSU NI WL. 4 


Vs 6 . — 04 wi: Wo NN 


1 fel . .cou7y in ile next Flas to ſbem ua Meaked. For 
Falling tha the, LONGITUDE; both at Sea and Land, 
1 by the chance of -a Clock. Wa wust i N 


A 5h ebate {till depending, Whether the differance of Meridians dan 
' adjuſted. and indicated by a Clock. I; N a Diſcuſſion 
thereof by the; fubſeq — —5 #1rſt; Luhe NatrutaloDay'! 
8 117 of Light and Darkneſs conjonctly, whether in an Equꝗ 
lity er Diſparity of Proportion; or otherwiſe of Liglie;and&:Darkneſs. 
disjun&ly,, as ig peculiar to the Polar Circles; ang. dimenſyrated-by a 
complete Revolution of e the Sun tound the. qua- 
toxial, and tha gthen Parallel Circles of the iTerraqueons:Sphere,-from: 
be he 4 2 of one Dex to the ſame Pundum ei the: ne Day) 
a tLy: 24 Hours, of 60 Minuits, tonthe Hour, and 60 
hte, 92 @:yery little, more or leſs, conformable; to 
55 eee general -putation and aiquation off Lime tate pur.! 
rk the . Frreſſion; then a Clock, as now projected and 
120 Sy Hes 12 niof 12 Eicucth and pchũ 
55 ulate exrlng u e _ An, 1s ade 6 


preg 1870 57 7 4 and 
rence of free ON een fg th al oa Sy a LEFRE 
carton an 5 89 1 55 


fe but ea Lg 
9 555 t 9 15 aDiy the 


jt ſhould Natura 
Lear, f 
8 


* in. by 7900 2 A 5 
Sytfierri Ka Pro =: Ay 
Argumant isg Thr in't 5 
1 of a Nat 2 is e by Clo in H Se ati 


tude, it will 1 h d. in af % . 
- for the Diurnal S9 tar d 50 f 13 190 Mil ao de and 3 


menſurate in; Time oor nog in hes to the Dimenſions of Place) 
and” therefore a Were ({etimng alide the n of 5 "mit 


anſhip, an other Ac: cide which I have. dire 
wilf ber V mþerly 17. 5 9 count of Chang isi fi * 
but . 8 A Dank 1 al ians which «< auler "Hy latlo 
<p ock "3 | 0 12 * | 
i Me 8175 e 1 | 
recent this Toe ve-a-C Ge een nd * 8 
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(6) 


Meridians, and conſequently the Longitude! \ cannot be certify d and 


N by a Clock; without the 12 1 IS Method of e vir. 
| 7 | 1 1 ſs 1928 * D. NI. Þ & 
3 from the 5 Landen, — —— t 14 
Boſton in New- England. e me — — 4052 1 — 
Latitude from the North Pole, London, — — 38 $7 18: 
Boſton — . e — — 

5 r / CO 
The Traverſe, or Mean \ Proportional of theſe Latirudes 3 : 
from the Pole. — 8 —93³ OI 30 


| The Cirtumferente of this Mean Proportional. — 172 05 


The Quotient per Hoiur of the Diviſion of this Atcum- LEAST] 
ference into 24 equal Parte. — —ͤ— — J 115 


Then take the Meridian at Boſton; and ſee what Hour it is by 
the Clock, which ſuppoſe to be 4 Hours, 42 Mints, and 30 8 
by the Clock, in Variation from this T ela- Choc Meridian; and 
Multiply the ſaid 7 Deg, 20 Min. and 15 Seconds b by the ſaid 4 125 
42 Minuits, and 30 Seconds, and it will produte Peg. 4 Min. 
55 Seconds, or 2015 Miles, 35 Sec. for tlie direct Horizontal Dif. 
tance; Which includes, and comprehende both the difference of Vie. 


oo 


ridians, or Longitude, and the difference of Parallels, or Latirdde.c. 


But the next enſueing Method being more diſtinct, and deteritining 
the patticular contents of Laritude, Longitude, and Difnce Jaan, 
is therefore preferable. to' this conglomerate Calculpcion 4 45 the e Men 


A As for Irene Ee TORT jo s | 
Latitunle fim ie North Pole; Landon, 22 J 
Amſterdam. i 2 — — 37 0 39 | 08. 


[The Difference of theſe Latitddes. 2 "===" 4 88 
"Then by the 27 ſee the the rere 6 10% 10 = 79 80 
wybich Juppoſe'to 5e g. 
"Then the Circumference of {aſter damm, Lan, 

being Calculated, amaun? to, ew Series” ab 
Ani Divided by: 24.t the tient 3 is per Hour — © 


"The Proportion where 7 * the ſaid 19 * ft. (che 

For 1 F 4 fd Fh poorer ag 09 is 

N , {4 | alt 5 einne 
7 150111 FR. t 1 8 chat fa, London 10 ee | 48 bn 
1403 FR . Ty TY | : N &.4 | Fs. <q 262 10 
(A } ee 1 1 BY 1 "1 2363 2 


4 by Dalat e 1 
e be 0 . | 


ter bro 
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Wo x * * 4120 55 * . Ab. 11 14 f 


je for every D 


[EY 


wry, Another Gs: fomeivhat N 


— 
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es 2 5 61 5 1 | 91 f | 5. M 4. 1 
| | 1 4 15 2 1 % 
19821 North, hg 35 28 — - Moſcow — — 34 36 8 
: Difference of [] Tad: — —„— ä —6b.: net 84 02 Wig 
Circumf: 8 of Moſcow R — — — — 137, 44 88 
orary Quotient of this Circumf — — "8: 
55 ry erence. — — 05 44 
Difference of Meridians by the Clock — 2 Houn, 35 Minn. 
* Proporti * the ſaid une — — Py 4 4. 320 
7 ; 50 — 2 415 ; 
405 Wherefore between London, and Maſon, 100 50 
| 6 \ NE 1 4 1 | files. See . 
FE 1 — - 
1. Dana in Kan 1 — — — 24 O 
In Longitude - —— — — — —— 808 20 
nen & 92 W [Ts s71.6 (% 
"And the Total Ds ſtate ——— e — 1 136 oO 
5 | * 18 1101 9 . 3s Ne 


i is 14514 vos 


N. B. The kin f the Mani nor, or 1 boi we PM 
Circle muſt always be taken, as in theſe laſt Eramples of perk 
and Ws Latituder otherwiſe rhe Calculations will be Erroneois. n 


Note alſo, "Tear raking the Latitude Py | irude, i in ſmall: if — 
22 93 15 performed by the very ſame Method” 


before directed 

a e we 4 c6 
or * any Interjacent Port; and being compared with the Calculation of 
the direct Diftance of ſuch Port, will ſbew the 8 of the Ships 
Devidting Traverſes or Dead- - Way, occaſion d by C 

mubilations 4 the Celeſtial Argos or otherwiſe; and the Conver- 
Non of the Longitude om! "e arteular Place or Port to another into 
the general Longitude of the Univerſe, amounting to no more than an 
Addition or Sh een ho different. of Meridians between the 


firſt Meridian, 'and the ridian of Juch Peeticular Place or Port from 4 

22 the Lon itude is at any time commeiged, according. as the 
ame is Scituate Eaſtward or Weſtward there 27 Car 'no May can be 

Tgnorans of) doth therefore require no | further ExPaation ele 24 


BENS 
It now remains for me to remove and e the ein DT 3 
objections againſt the common Horblogical Machine ox Clock, on c- 
Site of the Imperfection of the Work, or other accidents; as ue Agi. 
tation of a Ship, Yariati ions of Clitnates and Seaſons, e. \ which right 
cauſe ſorhe defects in it's true keeping of Time: In reference to He 
firſt; The Work indeed ought to be very exact and not Subject te A 
greater uncertain Variation than 60 Seconds or ont Minute per M 
if 5 ; becauſe the Diurnal ks of the Solar Lomination wp6 
5 453 | © Th + f Lo 1 My — RS 


N | * 
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© ng $55 ; . * i * 
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the Diurnal V; ariations thereof muſt be enter 75 | 1 
mpiuted tagether at the Expiration of the Voyage, 


ontrary Winds, tbe ob. 


\ 
' —_—_— 


. 


3 F 
the great Xquatotial- Parallel Circle amounts to more than I 5 Miles 
per Minute: Now the Exactneſs of the Work conſiſts in the Accu- 
rate and true Projection of the Dimenſions and Diviſions of the Move- 
ment, that the Circulation, thereof may be nicely comenſurate to 12 
Hours, of 60 Minutes to the Hour, and 68 Seconds to the Mip, but 
if the Movement ſhould happen to be not ſo well contribꝰd and à ppro- 
portion d, inſomuch that it wants, or exteeds ſeveral Seconds, br even 
Minutes in a fingle Circulation thereof; yet, if the Materials and Work; 
manſhip be good; ſolid and ſubſtantial, and will keep to that Standard 
of Variation, it will perform as well, as if ever ſo exactly divided L 
only it will occaſion ſome {mall Trouble in making Allowances for 
the Diurnal Variations of the Clock, by way of Addftion to, or Sub- 
ſtraction from the Calculations of the Differences of Meridians; but 


in cafe the Materials be ſoft, or unſound, or the Work rough and 


untrue, then ſuch a Piece is not fit for this or any other.uſe;decapſc 


it will grow Caſually Erronedus, and can by no means be reduced 


to any Standard of Certainty: And as to the Agitation of the Ship, 
a Method may be.contriv'd_to ſuſpend a Clock in the very Center of 
a Ship, in ſuch a ſort of ſtated Poſition, that it hall not be liable to 
any precipitate, impetuous, or ſaltative Motion, but only to a gentle 
fliding Inclination, only Sympathetical (tho in a very exiguous ratio 
of Proportion), to the Motion or Agitation of the Ship, ſo that it ſhall 
have no manner of Counterballance or perceptibl Impulſe on the 
Vibration of the Pendulum or Movement of the Quit: ſand in this 


o Ta 


- * 


as far as is conſonant with the appropriated Uſe therchf ] and in order. 
to prevent and exclude the Variation of Climate and Seaſons rem 
having any Malignant Influence on a Clock; the Oyl uſed about the 
Movement of the Clock ſhould. be in ſome, Neaſute (if poſſible) Spi- 
ritually exalted or valatiliz d, fo that it, alight be render d of a, more 
perfect tenuity and fixation of Natur which would not be {o ob- 
noxiqus and prone toattenuation, or cndenſation even in the extreme 
Variations of the Torrid or Frigid Zones, or Seaſons of the Lear; and 
the Caſe of a Clock ought ta Hcontriw d ſo very cloſe, and compact, 
and as it were imbalmed in - Multiplicate Inveſture, that it ſhou'd 
not admit the penetration the cleareſt Air, ante when it's 
Quere naturally ariſes Whether at the ſeyeral Times of windiog up 
the Clock (if the ſaue cannot be performed without opening the Caſe) - 
2 rare faction of ale Air in the Place or Iucloſure, where the Clock 
is Station'd, I/ Means of the pnumatick Machine or Air-Pump, 
will not be<xpedient and conducive to the Conſervation of the Horo- 
logieal tion in the greateſt Purity and Veracity :. And, lzſth, before 
I quizchis Topick, I muſt not omitt to obſerve, That a common Clock 
is pore Eſſentially and Completely adapted to adjuſt and indicate the 
| Difference of Meridians than the late new, Projected Autamation ; 
-#hich, directly contrary to the Atymology or true Nature of the 


method a Compaſs in a Ship ought. to be more SOR Auſpende, = 
e 


Thing, was divulged under the Hyperbolical appellation, or 1 of 3 
Fo: 


an Horologe ; for it being a Movement projected into 100 or o 
| ps Multitude 
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* Miltltude of Diviſions in current Numerical Figures igures, 5 

nal to be kept, and a tedious Calculation alwa 50 he ae, Au order 
to reduce the ſame into an Horologieal Method! r Hird! thecſandry.”. 5 
Denominations of Seconds, Minutes, and Hours, G Vhich a common 
Clock is ready Calculated for, and ſhews intediately upon Inſpedibn 
only, and a common Clock fo; Wo all the N Prope les of” . 
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termine the LONGITUDE at Sea, is E al 2 


quotidian, and extraordinary Variations of 1% Am ile a 
Arches end. Azimuths + the Solar Parallel Weber. be = 118491 go 
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JKnow : it has been n and even Lu ibrioufſy | bg? d 
aſſerted by ſome Perſons of pretended extraordj nary- : 111 1 


Judgment in the Mathematicks, that it its impoſſible the: e 45 


Sea ſhould be. diſcover'd and determin d by Diurnal Celeſtial” Ob 


vations but the real E or Dont of 10505 Scien 1715 0 5 5 


Fe 44 Hap. the Dec for every 557 1 the Year, 1 805 ain to oo $550 


Nature thereof. For I cannot find any ſuch Calculation 6 br hab bf 
extant, and therefore ſhall ſpe elne ju: 805 one my. elf; and then 

means of ſuch a bebe truly gradual Computation, the Riſing,” 
Meridian Altitude ting of the Sun, and ee the true 
times of Break of D 173 wm + approach of Night, with the 
Lengrhs of both, will (b antity or Contents of the jurnal” 
Amplitudinary Arches 9 1 "4 "AT Parallel Circles and Poſitions 6f- 
the Azimuths) be more naturally of exactly regulated, indicated and 1 
adapted for the true aſcertaining an Eterminitig the Lalitude 's well” 


as The Longitude, any Hour of the Dad artlcularly n the Mota! 
ing, * Noon, and at Night. 1 e Vi NU. 5899014 


V 5 ; * 0 17 75 Art L „f 


Vos this Faundatioh the. emen, maj 48 Suc ceaff Nl, tefied, 


| in manner e 
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or Place of the Ships Departure, and the Da of the yay 
the Hour, Minute and Second; and alſo the * of, £ 
with the Riſing, Meridian Altitude, and Setting thereof ne | LT 
the total Diurnal Arch confiſting of the Eaſtern ant Welton 


tudes, for that Day, and for ecke Day in the Lear, in f un Fart 
or Place of W becauſe this the e tandard Jus —ç 5 


When you commetice 3 vod enter in 5 Jol pal tig Port 


n _ 
1 


ifferent” | 


. 


on without the trouble of Computation. ; ,_ 


. when-the Sun is in it's Meridian A ake on 0 
Sun for the Latitude, and the Eaſtern Amplitude of the Sun for the 


Morrow Morning you may take the Azimuth or Riling of the Sun, an 


: any Hour of the Day, b. 


any, Number of 
compare, 406. 


mence from, and whereby x ou muſt regulate and commenſurate. yous , 
an 


Calculatipns of Latitude and Longicudezand will be ready upon Inſpecti- 
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Then, if your Departure was ig.che Mo 
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ming, you may at Noon; 


Ititude, take the Declinstion of t. 6 


4 


Longitude, and compate the ſame with the Declination, and Eaſtern 
Amplitude of the ſame Day in the Port or Place departed from, and 


fo much as the former exceeds the latter in Declination (according to 


the Diurnal adzquate proportion. thereof) you have 2 in Latitude 
if your Coürſe of Steering was Nortii, or South; with tlie Declinatibi 


of the Sun; or if due Weſt, with the Revolution of the Sun, then ſo 


much as the Eaſtern Amplitude exceeds that of the Day for the Place 
you departed from, you have gone in Longitude (making an allowance 
only for the Traverſe Declination of the Day) but if your Cburſe of 
Steering has been North or South againſt the Declination of the Sun, 
or Eaſt againſt the Revolution of the Sun; then in ſuch eaſe, ſo much 
as you find the Declination and Eiftern Amplitude of the Sun ſeverally, 
to be leſs than in the Place you departed fro, the füme will be yet 
Latitude and Longitude —— But ſuppoſe you have Steer any Col-* 
lateral or igterjacent Point of the Compaſs"Between Notth' and Eaſt; - 
or North and Weſt, then ſo much as you find the Eaſtern Amplitude 
of the Sun exceeds, of falls fort of the Declinarion thereof, the ſame 
will be your Longitude, and the Detlination the Latitude In like 
manner at Night, you may take the Declination and Weitern Ampli- 
tude of the Sun, to khow your Latitude and Longitude, and on the 


CC * 
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. 


compare it with that of the fame Day in the pl--< you departed from; 
and the difference, whether by Increaſe or Deereaſe will ſhew the La- 


ricude z, and if you compare it with the Aziiwth or ſetting of the Sun 


the Night before, you will find by. the quantity or dimenſions of the 
Solar Arch of the Antipodes, whetþ-F, the intervening Nigtit was 


longer or ſhorter, then the differen- of Latitude, or the Declipation 3 
of the Sun could. occafion the fag: to be: And if it was, then'ſo muen 


muſt be placed to the Account of Longitude ——And thus 'you may 
proceed on to know your 18 tude and Longitude any | other Day, or 


tions or differences of ihe Declination, Amplitudes, and Azimuths of 
the Sun, with thoſe - the ſame Day, aud ſattie Hour of the Day n 
the Place you cop-2<nced your Voyage from, as aforefaid; and if àfier 
Days yon compute and add together all your Diur- 
nal calculati⸗ s, made according to the various Courſes you Steet'd,aiſd 
| 7 with the Differetice between the Place where you 


then ats and that you commenced your Voyage from, you will then 


Tee; by. far you; have digreſſed out of your neareft and ſhorteſt Cour!“ 


ſes⸗ 


he like Obſerva 5 as from the Sun, may be alſo taken from 
tie reſt of the Celeſtial Ph 


enomena, the Moon and Stars; of all which 


together T'ſhall ſhortly Publiſh natural and true Calculations, -adipred - 
| 5 e 5 1 — 
| = 


compairing and comenſurating the varia 


| | : 9 F | 
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to the! meaneſt Capacity of, any Pretender to'the Navigatory Sciende: 
Together with, plain, Hiſtinctiong between tht Amplitudes proceeding 


"y 


from the;Daclination of the Celeftial Pznotiiend in Latitude, amd thoſa 
cauſed by! the change of Meridlans.in . wt n e 4.5 19h ton! 
But-notwithſtanding;the Antecedent Methods for finding the Lati= 
tude and. Longitude at Sea, are effeQual fo. far as Celeſtial obſervations - 
extend; yet I am preſſing forwards towards more ſublime and Com- 
prehenſive acyuiſitions;, which are to find and retain” beth the Lon- 
gitude and Latitude, during the Obnubilations or Diſappearances of the 
Celeſtial Phenomena, and eſpecially the Sun; and T ſhall give you a 
a ſhort Sketch of my Progreſs therein; In the firſt place, I have con- 
ſider d, that whilſt the Sun is abſconded and inviſible, and the Lumi- 
nation thereof only remains to conſtitute the Light of the Day; the 
Lengthening and Shortning of the Day varies in different Proportions, 
according to the Spiſſitude of the Obnybilations, or the Condenſation _ 
or Gravity of the Atmoſphere; which I have conriy'd to Ponderate 
or dimenſurate hy tha Barometer or Weather-Glaſs, in order to diſtin- 
guiſh and afcertaih the {ame into degrees of Light; that the true Times: 
of Break of Day, and approach of Night may be known; which, if it 
can be effected to any conſiderable degree of exactneſs, will ſerve very 
well for the Purpoſe, for by a Clock in a Ship, the time between 
Break of Day, and approach of Night, and again, between the latter 
and the former during the Night Seaſon, will be ſo meaſured and de- 
terminꝰd, that the Latitude and Longitude may be known by the Aſſiſtance 
of the Compaſs; and I have thought upon a mote ſure and exquiſite 
Method for aſcertaining the Latitude at all times, and upon that Foun- 
dation the Longitude, which I have conſiderable hopes to bring to 
Perfection, having made ſervers] experiments tending to the Confirmas 
tion of the Probability therecf, and that is, to ſuſpend the Magnetical 
Needle in ſuch a Poſition ſuitable, to and admiſſive of it's Natural Pola- 
rity and Cadency,-as-that it willevidently and truely indicate (by its 
gradual" and 1 perceptible, Declinaticy, conformable 'to' the Spherical! 
Declivity of the Globe from the Adquator to the Pole) the Elevation "4 
of the Pole, or Variation of the Latitude in all parts of the Univerſe. 2 
But after all, I muſt ſincerely acknowledge, That the moſt ex- 
« quiſite and exact Methods and Calculations that can poſſibly be pro- 
<« jected and contriv d upon the Foundation of che preſent Syſtem of 
4 Geometry, for finding and aſcertaining the Lande and Longitude 
« of the Terraqueous Globe, tho? inconteſtibly true tw Theory, will, 
e notwithſtanding, in Uſe and Practice (that is to ſay yin the actual 
Survey and Menſuration thereof by Navigation, or otheryiſe, prove 
4 Fallible and Erroneous, becauſe I am intirely of Opiniong/that by 
<« the preſent Geometrical Syſtem, the Dimen ons of the Ghube-are 
_ « not truly commetifurate with the Coutſe of the Sun, and till mere 
« be diſcovered and aſcertain d à Phylical Adæquation, or Symetrical 
% proportion, concutrence and agreement in 5 1 and Dimenſions 
« between Time and Place, or the Magnitude of tlie Globe and the C 
« Diurnal and Annual complete Revolution of the Sun, G. there Ba 
« will certainly ariſe extraordinary and undue Variations in Geome- 3 5 
ͤtrical Practice, proportionable 5 the extent of Progreſſion therein; 7 


Ho 6 


Sd that we ſhall never attaige to any perfect degree of Exactneſs in 
15 Navigation, o ee eee till this Grand and Funda- 
mental Article is adjuſted and eſtabliſhed. — And therefore Finally. 
In order to render the Operations of my Methods and Propoſi tions 
herein before coſſtained the more practically veracious, effectual, and 
ſucceſsful, I have attempted a more natural, intelligible and accurate 
Projection and Delineation of the Terraqueous Globe upon the ſub- 
ſequent Hypotheſes. 8 Ott N 7 
_ Firſt!» That a Quadrant of a great Circle do conſiſt of, and amount 
F323 Q ) ̃ T ̃ͤ ER SE OC E16- 3h, 
Secondly. That the Parallel Circles be 48, and the Meridian 
but 24. And e VVV 
Thirdly. That the Latitude be commenced from the Poles, and the 
tbe Longitude computed upon every Parallel Circle, and not con- 
* nad to the. Aiquator.. only. . hed tao Leeks 
In reference to the Firſt, One of my principal Arguments for this 
Augmentation of the Globe, is, the preternatural and erroneous Defi- 
ciency of Circularity, or Oblate Spheroidity of the Globe, between the 
Tropical and Polar Circles, according to the preſent antique Projection 
thereof, which is very palpably and egrediouſly apparent; for there is 
but 43 Degrees of Latitude conſtituted between the Tropical and Polar 
Circles; whereas there ſhould be the ſame diſtance or contents of La- 
titude (vig. 47 Degrees) as there is between the, two Tropicks, other- 
wiſe the Sun, when at either Tropick, doth, (conformable to it's Alti- 
tude upon the Æquator and it's Declination of 23 Deg. and a half, 
on each Side thereof) actually over-reach and ſurpaſs by it's oblique 
Radij, or Lumination, the oppoſite Polar Circle, for the ſpace of 4 Deg. 
by means whereof the Polar. Circle is diminiſh and retrencht into the 
Diſtance only of 19 Degrees and a half from the Pole; And ſo con- 
ſequently, when the Sun is in the Equinoctial, it will over-look the 
Pole 4 Degrees, and when at the adjacent Tropick 27 deg. and a half, 
which is reverting it's Lumination 4 deg. before the time of it's Recli- 
nation, and is ſuperfluous, unneceſſary, and vain; and therefore an 
Imperfection, which Nature abhorrs. en ap . 
My Second Argument is deduced from the Variation of the Mag- 
netical Needle, which hath Hitherto proved ſuch a myſtical Abſtruſity, 
that it hath layn dormant and abſconded from the moſt Luciferous 
| Inquiries of the exquifite,Naturaliſt ; but it hath been owing to the * 
abſolute. confidenes Men have. repos'd in the Philoſophy of the Anti- 
ents, and have not themſelves examined whether the Theſes or Fun- 
damentals thereof were intirely ſound and to be depended upon; for 
the difficulty of ſolving the Variation of the Needle by any other ways 
or meas would have naturally given a Turn to their Thoughts upon 
a deficiency in the Globe, if they had not taken it for granted and as an 
undoubted and invinſible Hypotheſis, that the Projection thereof was . 
true and infallible: But I have taken a contrary Courſe, being always 


ſuſpicious of truſting to Tradition, and have been at the pains my ſelf 
to Diſſect, and make the moſt critical Inſpection (which I have been 
capable of) into the Syſtem of Geometry; and as I have found by the 
"Extent of the Declination of the Sun, that the Artificial Globe is 
wanting in the true Dimenſions of the Natural one, fo I am * 
| | : 25 : therein 
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therein by the (otherwiſe unaccountable) Variation of the Magnetical 
Needle; b | 


ecauſe this Variation increaſes or decreaſes according to pro- 
greſſion in diſtance of Latitude and Longitude, and amounts to much 
about thę quantity of Deficiency indicated by the Declination, of the 


Sun; but to obviate the grand Objection of a Temporal as well as a 


Local Variation in the Needle, I have thus much to advance; that - 


| ſuch ſuppoſed Temporal Variation, is no more than Caſual, and thus 


happens, either when the Magnetical Needle is influenc'd or depreſt by 

an extraordinary ponderoſity of the incumbent Atmoſphere, or at- 
trated and byaſſed by the accidental Vicinity of ſome unuſual quan- 
tity of chalybian Matter; for I am of opinion, that the ſympathetical 
affinity and Nature of the Magnet and Iron, is parallel to that of Mer- 
cury and Gold; and that the Magnet is ſubje& to an impreſſion of the 
Atmoſphere, and to the amiſſion of it's virtues by the heat of Fire, on 
account of it's Frigidity of Nature, as well as Mercury ; and I cannot 
but think that a Needle made of Gold, and impregnated by the Mer- 
curial contact, will operate in the Navigator's Compaſs in the like man- 
ner as the Magnetical Needle: And further, it has not yet been pro- cg 


by any Obſervations. which can be 72 * upon, that the Magnetical 


cedle hath any innate Property of Variation in one and the ſame 


Place. And I do aver, and will maintaine, and doubt not to evince Dy 


inconteſtible Demonſtration, that the Magnetical Needle hath natural- 
ly a true and exact Polarity, and no Variation; and that the Variation 
(other than Caſual) erroneouſly attributed thereto, doth actually ariſe 
and proceed from a deficiency of Magnitude ine Artificial Globe, and 
from the preternatural projection of the Circles of the Sun parallel to 
the Terreſtial Parallel Circles ; whereas the ſame are really Oblique 


and Tranſcirculative 4 En 1 of | 
My Third Argumen forme Augmentation of the Globe, is grounded 
upon the Practical Experience t the moſt able and ſkilful Navigators, 


who cannot find, by the beſt of Intraments, the ſcituation of Places in 
the ſame Latitude they are deſcribed be, ypon the Globe, or in an 


tolerable adjacency thereto: For all Wich Reaſons I have added G7 
Degrees to the Quadrant of a great Circle, . 24 Degrees to it's total 


Circumference, (that is to ſay) 16 Degrees on nt of the Declina- 
tion of the Sun, and 8 Degrees for a further augmeuggtion „ and I think. 
it will bear a much larger Proportion, which by a dle Experience 
from proper Czliſtial Obſervations may ſoon be effe&uilly Adjuſted 
and Determined. So that by this New Projection, I propoſe av preſent - 
the Declination of the Sun to be 24 Degrees on each. Side 
the Æquator, the Polar Circle to be 24 Degrees from the Pole, and the 
Diſtance between the Tropical and Polar Circles to be 48 Degrees, tlie 

Complement of both; by means whereof the Declination of the Sun, 
and the extent of it's Viſibility or Lumination will fall Symetrically + 
regular and adzquate upon the Superſicies of the Globe. I have 


' ſeveral other very conſiderable Matters to add, by way of Illuſtration 


and Coroboration of what I have already advanced, but I muſt referc 


the ſame to another Opportunity. 
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